Novel chymase inhibitors, SF2809-I, II, III, IV, V and VI, were isolated from the fermentation broth of Dactylosporangium sp. SF2809, and their structures were determined by spectroscopic analyses. SF2809 compounds commonly contain a substituted indole moiety and a quinolinone moiety. The two moieties are connected to a methylene carbon in SF2809-I and III. The other compounds, SF2809-II, IV, V and VI, have an additional moiety, a phydroxyphenyl group or a phenyl group. In these compounds, all of three moieties are connected to a methine carbon. Furthermore, studies concerning the stereochemistry of SF2809-V revealed that the isolated compound was racemic, and the isomer possessing (R)configuration was about thirty times more potent than another isomer.
In our screening program designed to discover new chymase inhibitors from microbial products, we have isolated novel chymase inhibitors, SF2809-I (1), II (2), III (3), IV (4), V (5) and VI (6), from Dactylosporangium sp. SF2809 ( Fig. 1 ). These SF2809 compounds inhibited inhibitory activities against cathepsin G and chymotrypsin were less potent. Therefore, it was suggested that SF2809 compounds are specific chymase inhibitors.
In the preceding paper1), we described the taxonomy of strain SF2809, and the production, isolation and biological properties of SF2809 compounds. In this paper, we report the physicochemical properties and the structural elucidation of SF2809 compounds. Furthermore, the stereochemistry of the more active isomer is reported.
Results

Physicochemical Properties
Physicochemical properties of 1-6 are summarized in Table 1 . These compounds were soluble in methanol, ethyl acetate and dimethylsulfoxide, slightly soluble in chloroform, but insoluble in water and n-hexane. The similar UV spectra of these compounds indicated that they had the same chromophore. The IR spectra of these compounds showed characteristic absorption bands of hydroxyl (3400cm-1, broad absorption), conjugated olefin (1610-1630cm-1) and aromatic (748-758cm-1) groups. Optical activity was not observed in any of SF2809 compounds. 1H and 13C NMR data observed in CD3OD are listed in Tables 2 and 3 , respectively.
Structures of 1 and 3
The molecular formula of 1 was established as C23H23N3O3 by HRFAB-MS data. The 1H, 13C NMR and C29H27N3O3 by HRFAB-MS data. The molecular formula and the NMR data of 5 indicated that 5 is a 4'"-dehydroxy analogue of 2. The structure of 6 was also identified to be a formula (C27H24N2O3) and the NMR data.
Stereochemistries
Compounds 2, 4, 5 and 6 possess one asymmetric carbon at C-1, however, these compounds did not show optical activity. It seemed that SF2809 compounds were racemic.
Actually, HPLC analysis of 5 with a chiral column exhibited two peaks. It prompted us to separate the optical studies, an isomer of (R)-configuration was 30 times as potent as another isomer of (S)-configuration. This finding implies that phenyl moiety could be recognized stereoselectively by the active site of chymase, possibly P1 pocket. The detail analysis of a three dimensional complex model is now in progress.
Experimental
Generals NMR spectra were obtained on a JEOL JNM-LA400 spectrometer. The chemical shifts of 1H were given in ppm using TMS as an internal standard, and the chemical shifts of 13C were given with reference to CD3OD as 49.8ppm. In the case of 15N NMR, sodium nitrate was used as an external standard. UV and IR absorption spectra were recorded on Shimadzu UV-260 and Shimadzu FTIR-8100 spectrophotometers, respectively. FAB-MS and HR-FABMS were measured using a JEOL JMS-700 mass spectrometer. Optical rotations were determined on a JASCO DIP-370 digital polarimeter using a 10cm cell.
HPLC Analysis and Separation of a Racemic Compound i.d., Daicel Chem. Ind.). Six mg of 5 was injected and eluted with a mixture of n-hexane, isopropanol and trifluoroacetic acid (100:100:0.1) at a flow rate of 1.8ml/minute and at room temperature, monitoring the UV absorption at 320nm. Eluates at 9.9 minutes and 13.9 minutes were collected and evaporated to obtain 2.9mg of (+)-5 and 2.4mg of (-)-5, respectively.
Measurement of Biological Activities
Enzyme inhibitory analyses of recombinant human chymase, human cathepsin G and bovine pancreatic chymotrypsin were measured as described in the preceding paper1).
Synthesis of Camphanic Acid Ester (7 and 8) camphanic chloride, then the reaction mixture was stirred for 19.5 hours at room temperature. After addition of water, the solution was extracted with ethyl acetate, and the organic layer was evaporated to obtain 388mg of the residue. An aliquot (90mg) of the residue was purified on a silica gel pTLC (chloroform-methanol, 20:1) to give two diastereomers, 17.4mg of a less polar substance (7) and 24.7mg of a polar substance (8) . The yields were calculated to be 23.1% and 33.0%, respectively. Compound 8 was crystallized twice from a mixture of chloroform and methanol (20:1).
Isolation of N-Methyl-4-hydroxy-2-quinolinone (9) Compound 9 was isolated in the same method as 1-6 described in the preceding paper1). At the final step of the purification by preparative HPLC, 9 was eluted prior to 1.
Hydrolysis of 7 and 8
To a methanol solution (3.5ml) containing 32mg of 7 or 8, 43mg of sodium hydroxide was added. After stirring for one hour at room temperature, dry ice and water were added to the reaction mixture under cooling on the ice bath.
The hydrolysates were extracted with chloroform following neutralization with 1-N hydrochloric acid, and then chloroform layers were evaporated to obtain 27.7mg and 25.0mg of residues from 7 and 8, respectively. The residues were analyzed by a chiral HPLC. weighted R values were 0.050 and 0.064, respectively.
